Scheme S1. Esterification of monomethoxy poly(ethylene oxide) methyl ether using PETTC to produce the PEO113-PETTC macro-CTA. Abbreviations: DCC = N,N′-dicyclohexylcarbodiimide, DMAP = 4-(dimethylamino)pyridine. Scheme S2. Reaction scheme for the RAFT aqueous solution polymerization of QDMA using the RAFT agent MPETTC at pH 4, 30% w/w solids and at 44 °C using a [MPETTC] / [VA-044] molar ratio of 5.0. The target PQDMA DP is 165.
1
Such nanoparticles serve as a non-adsorbing tracer for the surface zeta potential measurements presented in this work. 1 H NMR spectrum recorded in D2O and (c) corresponding aqueous GPC chromatogram obtained at pH 9.8 (molecular weight data expressed relative to PEO calibration standards).
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Figure S6. Representative SEM images obtained after dipping an anionic silicon wafer facing upside down into a 1.0 % w/w aqueous dispersion of (0.9 PEO113 + 0.1 PQDMA140)-P(HPMA137-statGlyMA35) cationic cross-linked worms for either (a) 20 s or (b) 60 s. Importantly, the silicon surface wafer orientation does not appear to affect either the worm adsorption kinetics or the final surface coverage. Adsorption conditions: pH 5, no added salt, 20 °C. 
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Figure S8. Representative ImageJ threshold analyses of SEM images obtained for layer 2 demonstrating (a) an appropriate choice of threshold cut off corresponding to 16% surface coverage and (b) the overestimation of surface coverage (36%) that occurs when the threshold cut off is set too high. Digital image analysis becomes increasingly problematic for larger numbers of adsorbed worm layers. Representative threshold analyses applied to images recorded for seven worm layers are shown in (c) and (d) to illustrate this cut off problem; both threshold values appear reasonable by visual inspection yet they result in a significantly different in surface coverages. 
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Figure S9. (a) Assigned 1 H NMR spectrum recorded in d7-DMF obtained for a freeze-dried sample of MePETTC-PGMA58-PBzMA500 diblock copolymer. (b) DMF GPC chromatograms (calibrated using a series of near-monodisperse PMMA standards) recorded for the MePETTC-PGMA58 macro-CTA precursor and the MePETTC-PGMA58-PBzMA500 diblock copolymer. (c) Representative TEM image obtained for a dried 0.10% w/w aqueous dispersion of MePETTC-PGMA58-PBzMA500 nanoparticles, confirming their spherical morphology and relatively narrow particle size distribution. (d) Intensityaverage diameter vs pH and zeta potential vs pH curves obtained for MePETTC-PGMA58-PBzMA500 diblock copolymer nanoparticles. Measurements were recorded using a 0.10% w/w aqueous dispersion in the presence of 1 mM KCl. The dispersion pH was adjusted using either 0.1 M or 1 M HCl. 
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Figure S10. (a) Raw phase plot obtained for a clean bare anionic planar silicon wafer illustrating the expected Doppler shift when using non-ionic MePETTC-PGMA58-PBzMA500 nanoparticles as a tracer. Slow field reversal (SFR) measurements were performed at displacements of 125 µm, 250 µm, 375 µm and 500 µm from the surface of the silicon wafer. A fast field reversal (FFR) measurement was performed at a displacement of 1000 µm from the surface of the silicon wafer. (b) From these phase data, the tracer nanoparticle zeta potential is plotted against displacement and the surface zeta potential is calculated via equation S2. All measurements were performed at 25 °C with a Malvern ZEN1020 Surface Zeta Potential Dip Cell using a 0.0025% w/w aqueous dispersion of MePETTC-PGMA58-PBzMA500 nanoparticles as a non-adsorbing tracer to determine surface zeta potentials at pH 5 in the presence of 1 mM KCl. Figure S11 . (a) Raw phase plot obtained after immersing a clean anionic silicon wafer into an aqueous dispersion of cationic worms (layer 1) illustrating the expected Doppler shift for MePETTC-PGMA58-PBzMA500 non-ionic tracer nanoparticles. Note the change in sign for this phase data set compared to that shown in Figure S10 , indicating surface charge reversal. Slow field reversal (SFR) measurements were performed at displacements of 125 µm, 250 µm, 375 µm and 500 µm from the surface of the worm-coated silicon wafer. A fast field reversal (FFR) measurement was performed at a displacement of 1000 µm from the surface of the silicon wafer. (b) Relationship between tracer particle zeta potential and displacement used to calculate the surface zeta potential via equation S2. All measurements were performed at 25 °C with a Malvern ZEN1020 Surface Zeta Potential Dip Cell using a 0.0025% w/w aqueous dispersion of MePETTC-PGMA58-PBzMA500 nanoparticles as a non-adsorbing tracer to determine surface zeta potentials at pH 5 in the presence of 1 mM KCl. 
Synthesis of MePETTC-PGMA58-PBzMA500 Tracer Nanoparticles via RAFT Aqueous Emulsion Polymerization of Benzyl methacrylate
MePETTC-PGMA58 was synthesised according to previous reports. 
Layer-by-Layer Deposition Protocol
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Silicon wafers were cut into 4 mm x 5 mm rectangles (for surface zeta potential and SEM analysis) or 15 mm x 7 mm (rectangles for ellipsometric measurements) using glass cutter and placed into individual glass vials. Glassware and silicon wafers were cleaned by immersion in a 1:1 ethanol/water mixture with ultrasonication for 30 min, followed by sonication in deionised water for 30 min. Clean wafers were then immersed in acidic piranha solution, consisting of a 3:1 (v/v) mixture of H2SO4 and H2O2 (30% w/w) for 1 h. [Warning: Piranha solution is an extremely strong oxidising agent that heats spontaneously on mixing and is also known to detonate upon contact with organic materials]. After cooling to 20 °C, the wafers were washed ten times with deionised water. The wafers were then immersed in an RCA (Radio Corporation of America) solution (70% deionised water, 15% NH3, 15% H2O2) and boiled for 1 h. Finally, the wafers were rinsed ten times with deionised water and placed in a 120 °C oven to dry overnight. Aqueous dispersions of either cationic or anionic worms were diluted to the desired copolymer concentration (typically 1.0 % w/w) at pH 5, and then a clean silicon wafer was dipped into such worm dispersions for the desired time-period at 20 °C. Afterwards, wormcoated wafers were extensively washed with deionised water to remove excess worms and then dried using a nitrogen stream before being characterized by SEM, ellipsometry and surface zeta potential measurements.
Copolymer Characterization Aqueous Gel Permeation Chromatography
Aqueous GPC analysis of 0.50 % w/w copolymer solutions was performed using either an acidic or basic eluent. The cationic PQDMA140 macro-CTA (and also the PQDMA240 S18 homopolymer obtaining from the self-blocking experiment) were analysed using an acidic aqueous buffer containing 0.3 M NaH2PO4, 0.5 M acetic acid and adjusted to pH 2 with concentrated HCl. The anionic PKSPMA111 macro-CTA (and also the PKSPMA335 homopolymer obtained after the self-blocking experiment) were analysed using a basic aqueous buffer containing 0.2 M NaNO3 and 0.01 M NaH2PO4 and adjusted to pH 9.8 using 
THF Gel Permeation Chromatography
The THF GPC set-up comprised an Agilent 1260 Infinity series degasser and pump, two 
Scanning Electron Microscopy
Both bare silicon wafers and worm-coated wafers were mounted onto SEM stubs using electrically conductive adhesive pads. The stubs were gold-coated for 2 min prior to analysis.
SEM studies were performed using an Inspect F microscope operating at 5 kV.
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DMF Gel Permeation Chromatography
Aqueous copolymer dispersions were freeze-dried overnight to obtain pale yellow powders.
0.50% w/w copolymer solutions were prepared in HPLC-grade DMF containing 10 mM LiBr and DMSO (1.0 % v/v) was used as a flow rate marker. GPC studies were conducted at 60 °C using a flow rate of 1.0 mL min -1 . The GPC set-up comprised an Agilent 1260 Infinity series degasser and pump, a Agilent PL-gel guard column, two Agilent PL-gel Mixed-C columns and a refractive index detector. Sixteen near-monodisperse poly(methyl methacrylate) standards ranging from Mp = 645 g mol -1 to 2,480,000 g mol -1 were used for calibration.
Transmission Electron Microscopy
Copper/palladium grids were surface-coated in-house to produce a thin film of amorphous carbon and then plasma glow-discharged for 20 seconds to give a hydrophilic surface. A 10 μL droplet of the freshly-prepared 0.1% w/v aqueous copolymer dispersion was placed on the hydrophilic grid for 15 seconds, blotted to remove excess sample and then negatively stained with uranyl formate solution (0.75% w/v; 10 μL) for a further 15 seconds. Excess stain was removed by blotting and each grid was carefully dried with a vacuum house. TEM studies were performed using a FEI Tecnai Spirit 2 microscope equipped with an Orius SC1000B camera operating at 80 kV.
H NMR Spectroscopy
All NMR spectra were recorded in either CD3OD or D2O at 298 K using a 400 MHz Bruker AV3-HD spectrometer. Sixty-four scans were averaged per spectrum. All chemical shifts are reported in ppm (δ).
S20
Ellipsometry
Dry ellipsometry measurements were performed on bare silicon wafers or worm-coated silicon wafers in air and at room temperature using a J. A. Woollam M2000 V ellipsometer at a fixed angle of incidence of 70° to the sample surface normal. Measurements were conducted from λ = 370 -1000 nm and obtained ellipsometry parameters Ψ and Δ were fitted to a three layer model consisting of a silicon substrate, a native oxide layer and Cauchy layer (equation S1). Data analysis and modelling were performed using CompleteEase software (provided by the ellipsometer manufacturer) which fits values of Ψ and Δ calculated from this three-layer model to the experimentally measured values.
( ) = + 2 + 4 S1
Dynamic Light Scattering
All DLS measurements were recorded at a copolymer concentration of 0.1% w/w and at 20 °C using a Malvern Instruments Zetasizer Nano-SZ instrument equipped with a 4 mW, 633 nm He−Ne laser and an avalanche photodiode. Scattered light was detected at 173°.
Aqueous electrophoresis measurements were conducted in the presence of 1 mM KCl. The dispersion pH was adjusted as required with either 1 M or 0.1 M HCl or KOH. Three mobility measurements (comprising 20 runs each) were averaged to obtain mean zeta potentials, which were calculated using the Henry equation by applying the Smoluchowski approximation.
Laser Doppler Electrophoresis (Surface Zeta Potential) Measurements
Surface zeta potentials were calculated for both bare and worm-coated silicon wafers via laser Doppler electrophoresis measurements using a Malvern Surface Zeta Potential ZEN1020
cell. Clean or worm-coated silicon wafers (4 mm x 5 mm) were attached to the sample holder S21 using ethyl cyanoacrylate 'superglue' (Gorilla Super Glue, Gorilla Glue Europe A/S) and the wafer-loaded sample holder was placed into a Malvern ZEN 1020 dip cell. The Zetasizer was set to detect forward-scattered light at an angle of 13° with the attenuator adjusted to position eleven (100% laser transmission). The voltage was selected to be automatic (typically 10 V was selected). The dip cell was placed in a cuvette containing 1.0 mL of 0.0025 % w/w PGMA58-PBzMA500 spherical nanoparticles in the presence of 1 mM KCl at 25 °C. This nanoparticle concentration was selected to give an optimal derived count rate of ≈ 500 kcps when the attenuator was set to 11. 4 The instrument was set up to perform five slow-field reversal measurements at four distances from the sample surface (125 µm, 250 µm, 375 µm and 500 µm), with each measurement comprising 15 sub-runs and 1 min between measurements. Lastly, three fast-field reversal measurements were performed at a distance of 1000 µm from the sample surface to calculate the electrophoretic mobility of the tracer nanoparticles. In this case, each measurement consisted of 100 sub-runs with an interval of 20 s between each measurement. Zeta potentials were calculated using the Henry equation using the Smoluchowski approximation.
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